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FAILURE MODES EFFECTS ANALYSIS (FMEA} ~ CRITICAL HARDWARE
NUMEBER: 06-1B-0532-X

SUBSYSTEM NAME: ARS - COOLING :
REVISION: 4 oar2£/m3

PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LBU : HUMIDITY CONTROL HEAT EXCHGR MC521-0008-0002
HAMILTON STANDARD SV7EES04 4
PAAT DATA

QUANTITY OF LIKE ITEMS: 1

FUNCTION:

HEAT EXCHANGER, HUMIDITY CONTROL, REDUNDANT COOLANT LOOPS/SINGLE AR
LOOP

COOLS CABIN AIR BELOW DEW POINT TO CONDENSE EXCESS MOISTURE AND
REMOVE EXCESS CABIN HEAT.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER

SURSYSTEM :ATMOSPHERTC REVIT. FMEA NO 06=1B =0%]2 =2 REV;:08/15,/¢
ASSEMBLY HX-HUM & TEMP CONTROL CRIT. FUHC: =
P/H RI tMCEZ1-0008-8002 SRIT. HOW; 2
F/M VENDOR:SVVEEEN4=4 HAM 5TD YVEHICLD 192 191 1a4
QUANTITY il EFFECTIVITY! X X *

sDUAL LoCP PHASE(S) ¢ PL I X 00 X Do X I8

tOHE PER SUBSYSTEM

A=PASE B=N/h  C=pas:

PREPARED BY: PPRO
DES M. E. DUOMG nE2

REL N. L. STEISSLINGER | REL
QE  D. STOIGA QR Lo,
ITEM:

HEiT EXCHANGER, HUMIDITY €ONTROL, REDUNDANT COCLANT LOOPS/SINGLE AIR
LLQP ’

FUNCTION:
COoLSs CABIN AIR EELOW DEW POINT TO CONDENSE EXCESS MOISTURE AND REMEVE
EXCESS CABIR HEAT.

FATIIRE MOQDE!:
RESTRICTED FLOW, WCL -

CAUSE(S)
MECHANTCAL SHQSK, VIBRATION, CORROSIDN, CONTAMINATION,

EFFECT(S5] ON:
(A} SUBSYSTEM (B) INTERFACES ([CIMISSION (D) CREW/YEHICLE

(&) REDUCED OR LOST COOLING CAPABYLITY OF ONE WATER COOLANT LaoP.
{B) NO EYFECT. REDUNDANT LOOP PROVIDES COOLING.

{=) POSSIBLE EAFRLY MISSION TERMINATION FOR LOSS OF ONE WATER COOLANT —I:
FOR CABIN AND AVIOKICS COOLING.

(D} POTENTIAL LOSE OF CREW/VEHICLE UPQN SUBSEQUENT 103535 QF REDUNDANT
; WATER COOLANT LOOP. SCREEN B IS N/A BECAUSE REDMHMDANT LooP IS
-IROFEFATIVE UNTIL REQUIRED.

DISPOSITION & RATIOMALE:
{AJDESIGH (B}TEST (C}INSPECTION (D)PFAILORE HISTORY (B)OQPERATIONAL USE

{A) DESIGH
HEAT EXCHANGER T2 A 347 CRES BRAZED ASSEMBLY; MINIMUM THICENESS 0.0310 I
IT IS A CROSS COUNTER FLOW PLATE-FIN TYPE WITH A TWO PASS WATER S5IDE ANL
SINGLE PFASS AJR SIDE. HEAT EXCHANGER AIR PASSAGES HAVE HYDROPHILZIC
CQATING (ON HALF QF THE AIF FLOW PATH, FROM MIDPQINT TO HEAT EXCHANGTIR
OUTLET) TO ENHMANCE SURFACE WETTING, TQ FRECLUDE OBSTRUCTION CF THE
PASSAGES PY WATER. A "SLURPERY AAR ON THE DOWNSTREAM 2ICE QF THE HIAT
EXCHANGEIR CONTAINS A SERIES OF HOLES MANIFOLDED TOGETHER AMD COMMELTED T
AN AIR SDCTION SOURCE AND H30D SEPARATOR. MATERIALS OF CONSTRUCTICN
INCLLDE RICKEL WATER FINS AND 2347 CRES AIR FINS, PARTING SHEETS AND
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SHUTTLE CRAITIcAL ITEMS LIST - QREBITIR
SURSYSTEM : ATMOSFHERIC REVIT. FMEM ND Qf=1p =0532 =2 REV:0B/ 188

HEADERS. AIR FINS ARE 0.20 IN, RIGH X @.G02 INM, THICK X 16 FINZ FEIR
INCH. TFUNGUS - UNIT MEETS RI SPEC MOS99=0086 PARA. 3.23., MATERIAL
SELECTICNH HAS YPEOVEN RESISTANCE TO THE TEMPERATURE, HUMIDITY AND SAIT 7
LEVELS TO WHICH THE UNIT MAY RBE EXPQSER. UPSTREAM OF THE HEAT EXCHAMNGTE
I5 THE 40770 MICRSN CABIN DERRIS TRAP FILTER (AT INLET TO CABIN Fans;.
UPSTREAM ALSD, LIOH ELEMENTS SERVE AS DEERIS FILTERS. THEIRE IE HO ECLT
FOR DEBRIS GEWERATION BETWEEN THE LICH QUTLET AND THE HEAT EXCHANGER.

B) TEST . '

[ EUALIFICATIQH TEST - SHOSK TEST ~ 206G TERMINAL SAWTOCTH PULSE OF 11 M
DURATIOR IN EACH DIRECTICH OF THREE ORTHOGONAL AXES. VIBRATION TISTE
TR TD 0.03 Gav2/HZ IN THAREE ORTHOGQONAL AXES FOR 48 MINUTES FER AXIS.
AIR FLAW PATH PRESSURE CDRQF TEST UMDER THE FOLLOWING CONDITIDNS: WITH
WET AIR, 0.8 TKCHES H20 MAX AT 1411 L@/HR; WITH DRY AIR, 0.6 INCEZS H2o
MANX AT 1411 LB/HR; WITH SLURPIR WET, 2.3 INCHES HIQ MAX AT 9.5 CFM.

)
-
-

ACCEPTANCE TEST - EXAMINATION oF PRODUCT. AIR FLOW V8 DELTA=-P (0.B INX
MAY) OF HEAT EXCHANCER IS VERIFIED. H20 FLOW VS DELTA PRESSURE TIST -
1.40 PS5ID MAXIMUM AT 1009 +10/-0 LBS/HR. =

CONTINUAUSLY MONITORED WHEN THE VEHICLE 15 POWERED UF; SERVES AS AN
IHDIﬁA:IﬂH 6F BELOCKAGE IN THE LOGP. -

OMRSD = PUMP QUTLET FRESSURE IS5 CoWNTINUGUSLY MOWITORED WHEN THE VIHICLZ
IZ POWERED UP DURING EACH TURNARGUND AND SERVES AS AN INDICATICHN CF
BLACYAAT IK THE LOOP. WATER 1S SAMPLED PER EFEC SE=-5=-0071 DURING
SERVICING.

{(C) IMSPECTICH

RECEIVING INSFECTION :
RawWw MATERIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE VERIFIED BY
INSPECTION. PARTS PROTECTION IS5 VERIFIED BY INEFECTION

CONTAMINATION CONTROL .-

SYSTEMS FLUID AKALYSES FOR CONTAMINATICN ARE VERITIED BY INSPECYION.
CONTAMINATION CORTROL PLAN IS VERIFIED BY INSPECTION., GQONTAMINATION
GOHTRCOL DPROCESSES AMD ALFEAN ARFAS ARE VERIFIED BY INSPECTION.

ASSEMALY /TNSTALLATION .

MANUFACTURING, INSTALLATION AND ASSEMBLY OPERATIONS ARE VERIFILD EBY
INSPECTION. . SHEET METAL PARTS ARE INSPECTED AND VERIFIED BY INSFECTICN.
SURFACE FINISHES VERIFIED BY INSPECTION. DIMENSIONS VERIFIED BY
THEPECTION

CRITICAL PROCESSES

WELDING IS VERIFIED BY INSPECTION. ALL WELDS ARE STRESS RELIEVED AFTEIR
WELDING, VERIFIED BY INSPECTION. PBRAZING IS VERIFIED BY INSPECTICH.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER
SUBSYSTEM :ATMOSPHERIC REVIT. FMEA NO 66-1B -0533 =2 REV:ICS8/ 15,8

NOHDESTRUCTIVE EVALOATION

HEADER WELDS TO THE TURBES ARE PENETRANT ARD X~RAY INSPECTED. OTHER
WELDS (MOUNTING PADS AND HEADER WELDS TO THE CORES) ARE PENETRANT ANT
10X MAGNIFICATION YISUALLY INSPECTID, ERAZES ARE VERIFIED BY BROCF AN

LEAEK TESTS.

TESTING
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRA™TS A

WITHIN SPECIFIED LIKITS.

Y

HANDLING/PACEAGING
HANDLING AND PACKAGING REQUIREMENTS VERIFIED BY INSPECTION,

l!
HH

(D) PAILDRE EISTORY
NO FAILURE HISTORY APPLICAALE TQ RESTRICYED FLOW, WOL FAILURE Mapc.
HUMIDITY CONTROL HEAT EXCMANGER HAS SUCCESSFULLY PERFORMED WITHOUT

FAILURE THROUGH THE DURATION QF THE SHUTTLE PROGRAM.

(E] OFERATTOMNAL UOSE
TBS .
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